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,QVWLWXWRGH(QJHQKDULD1XFOHDU
3URFHGLPHQWR SDUD 3URGXomR (VWRFDJHP$EDVWHFLPHQWR 0DQXWHQomR H $TXLVLomR GH 1LWURJrQLR/tTXLGR
&217(Ò'2
'HVHQKR (VTXHPiWLFR GR /LTXHIDWRU
2EMHWLYR
'HVFULomR GD 8QLGDGH GH 1 /tTXLGR
• ,GHQWLILFDomR GR 3URGXWR






&RQGLo}HV WpFQLFDV RSHUDFLRQDLV GR OLTXHIDWRU
• 3UHVVmR GR JiV
• 1tYHO GR yOHR
• &LUFXODomR GH iJXD
• &RPR OLJDU D 0iTXLQD
• (VWRFDJHP GH 1LWURJrQLR /tTXLGR
• 7UDQVIHUrQFLD GR 3URGXWR
(TXLSDPHQWRV GH 6HJXUDQoD
0DQXWHQomR 3UHYHQWLYD H &RUUHWLYD GR /LTXHIDWRU
• 0DQXWHQomR 3UHYHQWLYD
• 0DQXWHQomR &RUUHWLYD
$TXLVLomR ([WHUQD GH 1LWURJrQLR /tTXLGR
,OXVWUDo}HV
• )RWR GR 7DQTXH GH (VWRFDJHP
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$ Coluna de nitrogênio de água
$DRotâmetro de ar e saída de oxigênio
$ESaída de nitrogênio líquido
$F±Válvula de ajuste de nitrogênio
$GVálvula de ar
$HConexão que aquece elemento
$IVálvula de saída de oxigênio
% Criogerador 
& Motor
' Condensador de D
( ±Painel de instrumento
)D ±Rotâmetro de ajuste pressão ar
condensado
)E ±Válvula reguladora através de um rotâmetro
* ±Caixa de controle
+ ±Quadro elétrico
- ±Secador de Gás
. ± 9iOYXODUHJXODGRUD
/ ±Cilindro de Gás  ( H2)
0 ±Entrada de ar
1 ±Cooler ( trocador de calor)
3 ±Trocador de calor do óleo
4 ±Absorvedor de Choque
5 ±Bloco de Fundação para apoio da máquina
6 ±Filtro de água gelada
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8 Entrada de água gelada
&0Medidor de pressão do gás
0%Dispositivo medida de segurança de Pressão
2%Dispositivo de segurança de pressão atmosférico
2%Ajuste da pressão 2%
26±Dispositivo de segurança de pressão Òleo
2EMHWLYR
3URSRUFLRQDU DRV 6HUYLGRUHV HQYROYLGRV QHVWH SURFHVVR XP FRQKHFLPHQWR WpFQLFR DGLFLRQDO DILPGHIDFLOLWDUDRSHUDomRGRHTXLSDPHQWRPDQXWHQomRGLVWULEXLomRHDTXLVLomRGRSURGXWR7RGR1LWURJrQLR/tTXLGRSURGX]LGRQR/LTXHIDWRUGR,(1pHVWRFDGRHPUHFLSLHQWHFULRJrQLFRWDQTXH GH HVWRFDJHP GH  OLWURV H GLVWULEXtGRV SDUD RV FOLHQWHV LQWHUQRV H H[WHUQRV HPUHFLSLHQWHVGHOLWURV
'HVFULomRGD8QLGDGHGH3URGXomRGH1 /tTXLGR
2 ,(1GLVS}HGHXPHTXLSDPHQWRSDUDSURGXomRGH1 OtTXLGR ORFDOL]DGRMXQWRDR3UpGLRGR&LFORWURQPDUFD3+,/,36PRGHOR3/1±
$ LQVWDODomRFRQVLVWHGHXPDFROXQDGHUHWLILFDomRXPFRQGHQVDGRUHXPFULRJHUDGRUOLJDGRDXP PRWRU
$ FDSDFLGDGH RSHUDFLRQDO GR OLTXHIDWRU p GH  D  OLWURV SRU KRUD GH QLWURJrQLR OtTXLGR $PDWpULDSULPDSULQFLSDOpRDUDWPRVIpULFRTXHpFDSWDGRDWUDYpVGHXPFRQGHQVDGRUHFRPSULPLGRDEDL[DWHPSHUDWXUDRSHUDFLRQDOHQWUHR. R&HR. R&
,GHQWLILFDomRGR3URGXWR
2 QLWURJrQLR OtTXLGRSURGXWRFULRJrQLFRpXPSURGXWRQmR Wy[LFRTXH HYDSRUDUDSLGDPHQWHTXDQGR H[SRVWRDWHPSHUDWXUDDPELHQWH6XDWHPSHUDWXUDpGHR& HSRULVVRRFRQWDWRFRP ROtTXLGRSRGHFDXVDU³TXHLPDGXUDV´FULRJrQLFDVSRGHQGRKDYHUSHUGDSDUFLDORX WRWDOGDV IXQo}HVGRPHPEURDWLQJLGR2YDSRUSRGHFDXVDUVXIRFDomRUiSLGDGHYLGRDGHILFLrQFLDGHR[LJrQLRHPUHFLQWRQmRYHQWLODGR
'DGRV)tVLFRVGR3URGXWR
• 3RQWR GH(EXOLomRPP+JR& R)










$ RSHUDomR GR VLVWHPD FRQVLVWH LQLFLDOPHQWH HP ID]HU DGHTXDGDPHQWH DV  IDVHV GH VHFDJHPSDUDJDUDQWLUXPERPIXQFLRQDPHQWRGDPiTXLQD
)DVHVGH6HFDJHP
)DVHLQLFLDO
 )HFKDUDVDtGDGH1 /tTXLGR$E 3RVLFLRQDUDVGXDVYiOYXODVFKDYHQDSRVLomR±$G$I 7LUDURVWDPS}HVGHERUUDFKDVGRVELFRVGDFROXQD$ $EULUFRPSOHWDPHQWHDYiOYXOD$FQD FROXQD $EULURGUHQRGRFRQGHQVDGRU1 $EULURGUHQRGDFROXQD$ $EULUDHQWUDGDGHDUGRFRQGHQVDGRU0 &RQHFWDURVRSUDGRUQDVDtGDGDYiOYXOD$G OLJDURVRSUDGRUHGHL[DUSRUXPSHUtRGRGHKRUDV
)DVHLQWHUPHGLiULD
 3RVLFLRQDUDYiOYXOD$GQD SRVLomR 3RVLFLRQDUDYiOYXOD$IQDSRVLomR $EULUDVDtGDGH1 /tTXLGR$E )HFKDUDWDPSDGHHQWUDGDGHDUGRFRQGHQVDGRU0 
2EVHUYDomR 'HL[DUVHFDUDWpPLQXWRVDSyVHVVHWHPSRGHVOLJDURVRSUDGRU
)DVHILQDO





,QLFLDVHDRSHUDomRFRPXPDSUHVVmRGRJiVGHKLGURJrQLRQRPHGLGRUGHSUHVVmR&0GH.JFP TXHGXUDQWHDRSHUDomRILFDUiHQWUH.JFP H .JFP
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• 1tYHOGRyOHR
Nível do óleo no visor localizado abaixo do criogerador deve ficar entre os dois traços (máximo
e mínimo) %
• &LUFXLWRGHiJXDJHODGD
$QWHV GHOLJDUDERPEDG¶iJXDGHYHVHYHULILFDUVHDVYiOYXODVGHHQWUDGDHVDtGDORFDOL]DGDVQDWXEXODomRGHiJXDJHODGDHVWmRDEHUWDVDSyVHVVHSURFHGLPHQWRDERWRHLUDVLWXDGDSUy[LPDGRSDLQHO GDPiTXLQD GHYH VHU DFLRQDGD WHQGR FRPR LQGLFDGRUD XPD OkPSDGD SLORWR DFHVD QRSDLQHO*




• 3UHVVmRGRJiVGHKLGURJrQLRQRPHGLGRUGHSUHVVmR&0 HQWUH.JFP H .JFP
• 7HPSHUDWXUD GDiJXDJHODGDQDHQWUDGDGDPiTXLQDR&8
• 7HPSHUDWXUDGDiJXDJHODGDQDVDtGDGDPiTXLQDR&7
1RV SURFHGLPHQWRV GH IXQFLRQDPHQWR D  SULPHLUD IDVH GH RSHUDomR WHP D GXUDomR GHDSUR[LPDGDPHQWH   KRUD 1HVWD IDVH  GH RSHUDomR GD PiTXLQD LQLFLDVH R SURFHVVR GHFRQGHQVDomR H FRPSUHVVmR GR DU DWPRVIpULFR TXH p FDSWDGR DWUDYpV GR FRQGHQVDGRU ' HFRPSULPLGRSHORFULRJHUDGRU%
'HSRLVGHXPSHUtRGRGHRSHUDomRRDUSDUDVHUIUDFLRQDGRpFDSWDGRSDUDGHQWURGDFROXQDDWUDYpV GDYiOYXODGHDU $G 1DFROXQDRDUp VHSDUDGRHPQLWURJrQLR HR[LJrQLR R YDSRUQLWURJrQLRpFRQGHQVDGR2QLWURJrQLR OtTXLGRp OLEHUDGRSHOD VDtGD$E RR[LJrQLRpH[SXOVRSRU XPDYiOYXOD$I $TXDQWLGDGHGHHQWUDGDGHR[LJrQLRH[SXOVRFRUUHVSRQGHDSRVLomR pUHJXODGD FRPDYiOYXODGHDMXVWH$FDSyVKRUDHPLQXWRVGHRSHUDomRVHQGRYLVXDOL]DGRSRU GXDVFROXQDVGHiJXDSUHVDQDFROXQD
$SyVKRUDHPLQXWRVGHRSHUDomR
 3RVLFLRQDUDYiOYXOD$GQDSRVLomR 3RVLFLRQDUDYiOYXOD$IQD SRVLomR $EULURGUHQRGDFROXQD $EULUDVDtGDGHQLWURJrQLROtTXLGR$E )HFKDUDWDPSD0 GR FRQGHQVDGRU /LJDURGLVMXQWRUGDYiOYXODGHVXESUHVVmRQRTXDGURGHGLVMXQWRUHV 5HJXODU R URWkPHWUR GRPHGLGRU GH SUHVVmR SUy[LPR GR SULPHLUR WUDoR DWUDYpV GR ERWmR)E $SyVPLQXWRV5HJXODJHPGHDUDWUDYpVGDYiOYXOD$F
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2EVHUYDomR XPD YH] SURGX]LGR R QLWURJrQLR OtTXLGR p HVWRFDGR HP UHFLSLHQWH FULRJrQLFRWDQTXH GHHVWRFDJHPGHOLWURVHGLVWULEXtGRVSDUDRXWURFLOLQGURVPHQRUHVGHOLWURV
(VWRFDJHPGH1LWURJrQLR/tTXLGR
2 WDQTXHPRGHOR&+ 66 pXPYDVRGHHVWRFDJHPKRUL]RQWDOGRQLWURJrQLR/tTXLGRFRPXP YROXPHQRPLQDOGH OLWURVVXDFRQVWUXomRp WRGDHPDoR LQR[VROGDGRDSRLRPRQWDGRVREUHURGDVHVXSRUWDXPDSUHVVmRGHiJXDPi[LPDGH36, FRPPHGLGRUGHQtYHOGHOtTXLGRSRUSUHVVmRGLIHUHQFLDOVLVWHPDSUySULRGHSUHVVXUL]DomRGRLVERFDLVGHWRSRGHYDVRXPERFDOFRP³0$1,)2/'´UHPRYtYHOHXPERFDOWDPSDGRFRPJUDPSR
• 7UDQVIHUrQFLDGR3URGXWR
3DUD WUDQVIHUrQFLDGRQLWURJrQLRGHYHVH OHYDU HPFRQVLGHUDomRRXVRREULJDWyULRGRV(3,¶VLQHUHQWHV D RSHUDomR 2 QLWURJrQLR OtTXLGR SURGX]LGR p DFRQGLFLRQDGR HP XP WDQTXH GHFDSDFLGDGHGHOLWURV GDtRSURGXWRpWUDQVIHULGRSDUDUHVHUYDWyULRVPHQRUHVGHH OLWURV 2 WDQTXH GH DUPD]HQDPHQWR SULQFLSDO p SURYLGR GH XP VLVWHPD GH SUHVVXUL]DomRSUySULR FRPYiOYXODUHJXODGRUDGHSUHVVmRYiOYXODGHVHJXUDQoDHXPPDQ{PHWUR$RSHUDomRGH UHWLUDGD GR QLWURJrQLR OtTXLGR SDUD RV UHVHUYDWyULRV PHQRUHV    H  OLWURV pUHDOL]DGDDWUDYpVGDSUHVVXUL]DomRGRVLVWHPDSRULQWHUPpGLRGDYiOYXODUHJXODGRUDFRPXPDSUHVVmR GHWUDEDOKRGHDSUR[LPDGDPHQWH SVL2V UHVHUYDWyULRVPHQRUHVVmRDEDVWHFLGRVFRPRSURGXWRHHQYLDGRVSDUDRVUHVSHFWLYRVVHWRUHVTXHID]HPXVRGRUHIHULGRSURGXWR$UHWLUDGDGRSURGXWRGHVWHVUHFLSLHQWHVpIHLWDSRUPHLRGDLQMHomR GH DU FRPSULPLGR EDL[D SUHVVmR XWLOL]DQGR XP DGDSWDGRU DFRSODGR QD ERFD GR³FRQWDLQHU´ FRP XPD HQWUDGD H XPD VDtGD VHQGR TXH QR WXER PHQRU LQMHWDVH R DU TXHSUHVVLRQDDPDVVDOtTXLGDIRUoDQGRDVDtGDGRSURGXWRDWUDYpVGRWUDQVIHULGRUWXERPDLRUTXHGHYHUiHVWDUFRQHFWDGRDRUHFLSLHQWH GHWHWRUSRU LQWHUPpGLRGHXPDPDQJXHLUD WUDQVSDUHQWH
3HUILOWHFK3UHVVPDVWHU3HEGò´SROLHWLOHQR








127$: Esses (3,¶V encontram-se à disposição dos usuários na ',65.
0DQXWHQomR3UHYHQWLYDH&RUUHWLYD
'H DFRUGRFRPDFDUWDFRQWUDWRQ3URFHVVR,(1QGHSUHVWDomRGHVHUYLoRVGHPDQXWHQomRSUHYHQWLYDHFRUUHWLYDGRHTXLSDPHQWRHPTXHVWmRDILUPD&ULRWpFQLFD6HUYLoRVH3HoDVHP&ULRJHQLD/7'$0(VLWXDGDj5XD)UDQFLVFRGH%DUURQ%DLUUR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6HPSUH TXH R DSDUHOKR DSUHVHQWD DOJXP WLSR GH GHIHLWR D &ULRWpFQLFD p DFLRQDGD HLPHGLDWDPHQWHHQYLDDR,(1XPWpFQLFR
SDUD UHVROYHU R SUREOHPD $ PDQXWHQomR SUHYHQWLYD H FRUUHWLYD VmR DFRPSDQKDGDV SRU XPRSHUDGRUGR/LTXHIDWRU,(1
4XDQGR HYHQWXDOPHQWH R OLTXHIDWRU WHP TXH VHU GHVOLJDGR SRU XP SHUtRGR VXSHULRU D XPDVHPDQDRSURGXWR1LWURJrQLROtTXLGRpDGTXLULGRH[WHUQDPHQWHHPILUPDVTXHRSURGX]HPHFRPHUFLDOL]DP
$TXLVLomR([WHUQDGH1LWURJrQLR/tTXLGR
)D]VH XP OHYDQWDPHQWR MXQWR DRV XVXiULRV GDV VXDV QHFHVVLGDGHV GR SURGXWR HP VHJXLGDSURYLGHQFLDVHXPD6'6ROLFLWDomRGH'HVSHVDVSDUDWRGRR,(1HHVWDpHQFDPLQKDGDSDUDRV VHWRUHV UHVSRQViYHLV DWp TXH D FRPSUD VHMD HIHWLYDGD DSyV DVVLQDWXUD GR FRQWUDWR GHIRUQHFLPHQWRGHQLWURJrQLROtTXLGRFRPD)LUPDJDQKDGRUDRUHVSRQViYHOSHORDEDVWHFLPHQWRQR ,(1 SODQHMD MXQWR j )LUPD D TXDQWLGDGH QHFHVViULD GH QLWURJrQLR TXH VHUi GLVWULEXtGDVHPDQDOPHQWH'HYHVHVDOLHQWDUWDPEpPTXHR,(1ID]XPDFRUGRFRP)LUPDFRQWUDWDGDSDUDTXHIRUQHoDGRLVFLOLQGURV/6SRLV,(1QmRGLVS}HGHFLOLQGURVUHVHUYDV
6HTrQFLDSDUD$EDVWHFLPHQWRGR1LWURJrQLR/tTXLGRSHOD&RQWUDWDGDDR,(1
 9LQWH TXDWUR KRUDV DQWHV GD HQWUHJD GR SURGXWR R ,(1 LQIRUPD SRU WHOHIRQH DR VHWRU GHGLVWULEXLomRGD)LUPDDTXDQWLGDGHQHFHVViULDGHQLWURJrQLRTXHVHUiXWLOL]DGR
 1RGLDGDHQWUHJDGRSURGXWRRFDPLQKmRFKHJDDWpDSRUWDULDJHUDORV IXQFLRQiULRVGD)LUPD VmR LGHQWLILFDGRV H HP VHJXLGD HQFDPLQKDGRV SDUD R VHWRU GH FULRJHQLD D RQGH pDJXDUGDGRSHORIXQFLRQiULRGR,(16(1*(
 $SyVDFKHJDGDGRFDPLQKmRQRORFDOpHQWUHJXHXPDQRWDILVFDOGRVGRLVFLOLQGURV/6GHFDSDFLGDGHP FDGDHDWURFDGRVGRLVFLOLQGURVYD]LRVMiGHL[DGRSHOD)LUPDQDWURFDDQWHULRU
 $ QRWD ILVFDO p FDGDVWUDGD QR 6(1*( DXWHQWLFDGD SHOR VHUYLGRU UHVSRQViYHO SHORUHFHELPHQWRHHQYLDGRSDUDRVHWRUGH$OPR[DULIDGR6(3$/0
 2SURGXWRUHFHELGRpGLVWULEXtGRSDUDRVVHWRUHVGLDQWHGRVSHGLGRVGH56,V
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,QVWLWXWRGH(QJHQKDULD1XFOHDU
7DQTXHGH(VWRFDJHP
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,QVWLWXWRGH(QJHQKDULD1XFOHDU
,QVWDODo}HVGR/LTXHIDWRULiquefator
Parte inferior da coluna do liquefatorQuadros elétricos e medidor de pressão do gásPainel de controle dos níveis de gases
Sistema de água gelada, coluna do liquefatorCriogerador, motor e condensador
e filtro
